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1 
This invention relates to stòck-ings» partlcu- 
lar]y to ladies' sheer hosierF krfit from nylon, to 
a method of making the same, and 4o he yar-n 
used in such mehe. 
In the kting of sheer nylòn stecMgs there 
arise certain ,difficties which are .pec.iav to 
this art. Firgt, in kttg ylon on fiue gae 
machines, such as 400 circar mchi-nes, sl'ight 
deviations of the elements, such .s zeedtes und 
sinkers immediately concerned th he stch 
formation, due fo wear or any mer.ectons ill 
produce noticeable streaks or shadows in the 
scMng when it is worn.an it ïs xtrely diffi- 
ct to avoid these entirely. 
Secondly, when the ,desirbe mnfilament 
nylon type of yam fs ed: ï-n eights of .the 
ortier of t0 to t5 de.er ,he resing plin 
steckis .exhibit a shn which most earers 
dislike. 
Vrus sgestions have been offered nd 
vrious types of socngs have ee marketed 
which re ree of the aforementioned Streaks or 
shdows nd whïch bave a duced sheen gmce 
they re rendered either r-pmof or 
restant by the a=doption f ot-her thon pla 
kt structe, for example, hre the e of 
tuck stitches or draw sGches 'nd flots sorne- 
ttes invölving the knitg of the ,stöcng ]eg 
and instep of two yarns, of which e may be 
plain knit wle the other is involved in ecial 
stitches. To the gt ma0ritF 'of' wers these 
stockis are unacceptable:or generl e; some 
women 11 wear stockings hvg wett deed 
mesh structure on partie$r occasiöns but on 
other occasions wEch noally cll for ,sheer 
plain stockings they -11' t tolerate .he 
pearan6e of a slight ttern h:ich, .hough 
scrcely eticeble, .ds' veai a socMng o be 
other ,th a plain :it one 
 One object of the prient inetlon Is . pro- 
vide a stocg which, though plain :t, h-as 
an ir.regar stieh stru6te h;ich :successfully 
voids the appearance of verticai stzea or 
shadows. Stockin wCh are çrovided 
cordance h the invention when exmlned 
closely have a crepe-e :«ppance; but when 
worn thts crepe-lïke  appearnce: ts substantially 
invisible wle nevertless the :ste hich 
gives rise to it prevents any appearan ofreg- 
ular structal dfects wch ow upas:strss. 
Also, hile the crepe-]ke appearance 
noticeable he egi ,e the ,soEtches zeaks 
up the zefiection of light to such an extent hat 
sheen is not apparent even when the yazn msed 
is: of monoffiament: 

2 
As wfll become edent hereafter the Irregular- 
ity of %he stitches.is'due te the fact .that they are 
knit rom crinklëd yarn. 
The foregoing discussion has larticular ref- 
5 eence fo :the leg and instel of a stocking. The 
invention, howeer, ,also .hs ,advanages when 
applied to the kniting of the welt. The wet of 
a stocking generally ,shovs up defects in stitch 
formation more thant,he ieg and the purchaser, 
10 noicing ïrregularîties, Is likely fo regard the 
stockings s Of inferior quality. By the appli- 
cCiÙn .of the invention tò the formation of the 
welt, the welt is given an overall, crepe-like 
pearance so tht local irregutariçies of sitches 
15 are not apparent as they would be in the case 
of a plain knit wett. Furthermore, the welt has 
an apparent softness Of stretch and clings better 
to the leg, the resuÏt being apparently ,due to 
the breaking up of the waies in such fashion as 
20 to minimize the susceptibflity o the welt fo slid- 
ing downwardly on he' leg: 
In accordance with the invention nylon yarn 
is crinkled and :se by he-pplicalàon of heat in 
this crinkled condition. As witl be pointed out 
25 hereafter, .the crinkling has. a ïequency which 
is of the same general order as the frequency of 
recurrence of the sitches ïn the knitïng Of the 
stocking though, as will be poînted out; if is not 
desirable to have the.same freq-nencies in the two 
30 cases. The crinkled yarn is knit in conventional 
fashion fo fort plain stitches though, of course, 
special stitches may be incozporated, as pointed 
out hereafter, linally he kni,ted stocking is 
boarded af an elev-ted tempera£ v. ,e ,in the usual 
35 fashion. The improed, str, ucture may be em- 
bedied in either the welt òr teg or boi;h. 
Various objects of the invention wi be .ap- 
parent rom the oregoing:,. ¢hese objects having 
40 to do with the attainment of the desirable ends 
indicated. These and ethez ebjects OE he inven- 
tion par,ticu,lar, ly relati.ng: to details of lrocedüre 
and censtraetien vil,1 become pprent rom ,the 
following description read in conjunctioa, w-ith 
45 the, accempnying drawing ,.in which: 
Figure I is :an ele,va£ion ,i.llusçra, ting ,the, parts 
of a socking manfactured .n accordaace wih 
the invention; 
Figuze 2. is a tzacing f.rem a microphetogaph 
50 of the leg portion, er a stooking fmmed 
corda.nce with ,the Invention illusrating the 
nature of- the stiches g, iving fise fo he .desoea.ble 
results ind.icated above; 
Figure 3 ,is a ,sknitar ,tracig rom he leg of 
5 a scking proded.ina¢cedance/ih the ,in- 
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3 
vention but under different conditions of forma- 
tions; and 
Figure 4 is a similar tracing, illustrated for 
purposes of comparison and description, show- 
ing the portion of the leg of a conventionally knit 
stocking. 
The parts of the stocking provided in accord- 
ance with the invention are conventional and for 
purposes of illustration the stocking is shown as 
comprising a leg portion 2, an instep portion 
a sole portion 6, a heel 6, a toe 0 and a welt 
As will appear, the stocking may bave ail 
these elements of special types known to the art, 
the invention primarily relating fo the fabrics 
which appear, in some of the areas indicated. 
In carrying out the invention the crimping 
or crinkling of the nylon yarn, which may be 
of monofilament or multifilament type, may be 
accomplished in various ways. 
NIost elaborately, but with excellent results, 
this may be effected by actually knitting the 
nylon yarn on a conventional machine to form 
a tube which, as one end is being formed, is 
ravelled at the other end fo provide the crinMed 
yarn. This tube may be subjected to heating, 
during the period of ifs existence as a tube and 
ifs lengthwise movement from the point of knit- 
ring fo the point of raveHing, fo a temperature 
corresponding to that ordinarily used in the 
boarding of nylon stockings, for example a tem- 
perature of the order of 225 ° F. fo 250 ° F. Cool- 
ing below the temperature of softening of the 
yarn should occur belote raveHing or af any rate 
before such application of tension after ravel- 
ling as would straighten out the yarn and re- 
more the crinkles. Under these circumstances it 
will be round that the resulting unravelled yarn 
will be crinMed in a fashion corresponding fo 
that secured upon the ravelling of a conven- 
tional nylon stocking which bas been subjected 
fo conventional boarding operations. 
The crimping or crinkling, however, may be 
effected in other fashions without actually pro- 
ducing formation of a knitting tube. For exam- 
pie, bY running the yarn between intermeshing 
elements providing teeth, or elements providing 
a circular series of pins between which the yarn 
is forced by radially movable elements somewhat 
similar fo sinkers, the crimped or crinlded con- 
dition may be obtained almost instantaneously if 
the elements which engage the yarn are heated 
fo temperatures suflïcient to set the yarn mate- 
riaL If the rapidity of the movement of the 
yarn through the device is suflïciently high quite 
high temperatures may be used which the nylon 
yarn could hot tolerate under conditions of pro- 
longed subjection thereto. In this case also the 
yarn should hot be subjected fo tension suflïcient 
to straighten if untfl cooled below ifs softening 
point. 
The crimped or crinkled yarn produced in 
cordance with the foregoing procedures is knit 
under conventional tensions in conventional 
chines. 
Reference fo Figure 2 will serve fo illustrate 
characteristics of the fabric thus produced. The 
fabric here illustrated, forming the leg of a 
stocking, was knit of 15 denier monofilament 
nylon on a 400 needle circular machine. The 
yarn in this case was originally knit into a tube 
which was subjected fo a shrinking or setting 
action af 225 ° F. The knitting of this tube was 
also carried out on a 400 needle machine with 
such control of stitch length that the tube could 
be stretched to a circumference of 16 inches. 

4 
This circumference is considerably less than the 
circumference to which there could be stretched 
the narrowest (anMe) portion of the stocking 
knit from the crinkled yarn. The final stock- 
5 ing was boarded and set af an elevated tem- 
perature in conventional fashion. 
By tracing the stitches in Figure 2 if will be 
noted that plain knitting only is involved. Howc 
ever, the loops are highly irregular ranging in 
10 size from such large loops as indicated af 4 to 
quite small loops as indicated af 6. The 
crinMed condfiton of the yarn, furthermore, 
tends fo throw the loops, for example as indi- 
cated af 16, out of walewise alignment, this 
15 ing due fo the crimping or crinkling which also 
shows up in the fabric as residual multiple cur- 
rature, for example as indicated at 20 in the 
knitted yarn where ordinary yarn would ordi- 
narily exhibit only smooth curvature in one di- 
20 rection. The stocMngleg illustrated in Figure 
2 bas, on close observation, a crepe-like appear- 
ance but on the leg this stocking appears just 
as sheer as a stocking correspondingly knitted 
on a 400 needie machine from plain monofilac 
25 ment yarn of corresponding denier. The crepe- 
like appearance, furthermore, is substantially 
visible when the stocking is worn, the only evi- 
dence of difference in appearance, aside from the 
complete absence of streaks or shadows, being in 
30 the absence of sheen. 
For comparison with Figure 2 reference may 
be ruade to Figure 4 which is a tracing on the 
saine scale as Figure 2 of a microphotograph 
of a stocking knit from uncrimped monofilament 
35 nylon yarn of the saine denier as that used in 
knitting the stocking of Figure ., the two stock- 
ings having both been knitted on a 400 needle 
machine. The regularity of the stitches along 
each wale in Figure 4 gives rise fo the sheen 
40 which bas been mentioned and the slight differ- 
ences between the loop sizes in wales such as 
26 and $0 gives fise fo the appearance of verti» 
cal streaks. While the differences in the stitches 
in these two wales are quite small and are sub- 
 stantially unavoidable in the knitting operation 
without the exercise of extreme care, quite 
noticeable streaks are produced, particularly 
when groups of adjacent wales which bave 
normaHy small loops or abnormally large loops 
0 occur. 
Figure  represents  maximum condition of 
irreularity resulting from the practice of the 
invention. Figure 3, illustrated for comparison, 
shows a lesser degree of patterning resulting 
5 from a variation in preliminary treatment of 
the yarn though the knitting was effected on 
the saine machine as that which knit the abric 
of Figure 2 and the yarn was monofilament nylon 
of the saine denier, the stocMng being boarded 
60 and set at conventional elevated temperature in 
the usual fashion. In this case the tube which 
was knit, set and then ravelled to provide the 
yarn had stitch lengths such that the tube 
stretched to a 0 inch circumference. The 
6 stocking represented by Figure  is also highly 
satisfactory since the degree of  irregularity of 
the loops is such as fo bide any appearance of 
vertical streaks and also to suppress the sheen. 
If will be noted that in the case of Figure , as 
0 well as in the case of Figure 2, loops of quite 
different sizes are produced as indicated at 
and 24 and that lateral displacements of the 
loops occur as indicated, or example, at 
and 26. 
 The desired irreularity of the Stitches may 
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be achieved if the requency of recurrence of. the 
crimps or crinkles is either substantially greater 
than or substantially less than the frequency of 
recurrence oî the stitches along the yarn in the 
final knitting. It is to be noted that the fre- 
quency of recurrence of stitches along a course 
may be substantially different in the ankle as 
contrasted with the calf since in ortier to pro- 
vide botter fltting the tension or stitch length 
during knitting is varied along the length of the 
stocking. What is tobe avoided is a substantial 
correspondence between the frequency of recur- 
ronce of the crimps and the frequency of recur- 
ronce of the final knitted loops in any area of 
the stocking since otherwise the two frequencies 
will tend to fall in phase in certain areas and 
out of phase in others giving rise not to the de- 
sired irregular patterns but rather to repeating, 
more regular, patterns somewhat analogous to 
those appearing in stroboscopic observations and 
for quite similar reasons: in certain, areas of in- 
phase conditions fabric areas may be. lmitted 
which bave essentially the appearance of areas 
such as illustrated in Figure 4 while between 
these areas other areas may show up in which 
the stitches may be as irregular as illustrated in 
Figure 2. Two such areas wfll exhbit, when the 
stocking is off the leg, quite contrasting appear- 
ances. Since the leg and instep of a stocking 
should 'exhibit the saine appearance this condi- 
tion of avoidance of in-phase c0rrespondence of 
crinkles and final loops should be applied to all 
parts of the leg and instep areas. 
While Figures 2, 3 and 4 are derived from the 
leg and instep portions of stockings similar con- 
ditions occur in welts Whieh are generally knit 
îrom heavier yarn.. In the case of welts there 
are secured by the application of the invention 
hot only the improved appearance hiding defects 
which might otherwise appear, and which are 
generally rather prominent in the welt, but there 
is additionally secured a soît stretch condition 
and an improved clinging of the welt to the leg. 
The condition of softness of the stretch is ap- 
parently due to the fact that the stretch does hot 
only occur due to elasticity of the yarn and dis- 
tortion of stitches as in the case of welts which 
are conventionally knit but also to the straight- 
ening out of the irregularities in the yarn itself. 
For example, it will be evident from considering 
the short length of yarn ai 2} in Figure 2 that 
there is involved a slight elasticity merely due 
fo pulling this straight. The clinging effect on 
the legis probably due to the fact that the loops 
in the wales do not run in straight vertical lines 
but by zigzagging, and by reason of thelr irregu- 
larities tend to involve more frictional clinging 
to the skin. In the case of formation of welts 
the saine considerations are taken into accourir 
as in the formation of legs, i. e., the frequency 
of recurrence of the crinkles in the yarn should 
be substantially different from the frequency of 
recurrence along the line of the loops in the final 
knitting since otherwise repeating and objection- 
able large area patterns may appear. 
Stockings knit from crinkled yarn as above set 
forth are boarded and set at elevated tempera- 
tures in conventional îashion. When this is done 
the crinkles set in the yarn are hot eliminated 
but remain permanently in the finished stocking. 
While the invention bas special utility in ap- 
plication to the knitting of monofllament nylon 
yarn since it serves to suppress the sheen which 
the use of monofllament yarn normally imparts 
to a stocking, it will be evident that from the 

standpoln of suppresslng the appearance of 
streaks and shadows the invention ïs equally 
applicable to multifllament nylon yan. 
It will be understood: that the terre "nylon" is 
5 herein used in an illustrative rather than a lim- 
ited sense since the invention would be generally 
applicable to yarns formed of synthetlc polymers 
or the like which, upon the application of heat, 
become softened so aS to be capable of taking 
10 a permanent set including the crinkling herein 
speciflcally referred to. The terni "nylon" refers 
to commercial yarn comprising one of th ' usual 
synthetic long chain polymers having recurring 
amide groups in its chain, As will be évident, 
15 the invention is applicablWto other yarns having 
similar physical properties. 
As. bas been indicated heretofore, the inven- 
tion may be applied to othe thaï plain lmit 
portions of fabric. Plain knit fïbrlc provided 
20 in accordance with the invéntion exhibits Some- 
what more resistance te run than ordinary plain 
knit fa.brics but this resistance is hot particularly 
pronounced and the application of tension te 
the fabric wi]l usually cause a continuation of a 
25 run. However, the invention may be applied fo 
the knitting of fabrics which are rïïn-resistant 
such as, for example, the fabric disclosed in the 
application of Albert E. Page, Serial Number 
12,400, filed March 1, 1948, now Patent No. 
S0 2,501,353, which, by virtue of a proper recurrence 
of tuck stitches is substantially proof against 
runs in a downward direction The fabric of said 
application may be knitted with permanently 
crinkled yarn for the production of stockings 
5 of highly satisfactory type. It wfll, of course, 
be evident that the invention is also applicable 
to the knitting of stockings of 0ther special pat- 
terns and, in fact, where a pattern would nor- 
mally be visible iî a plain yarn was knit the pat- 
40 terri may be rendered substantially invisible 
through the use oî a crinkled yarn in accord- 
ance with the invention. Thus so-called mesh 
îabrics will lose, to a substantial extent, their 
mesh appearance while at the same rime retain- 
45 ing advantageous properties such as quite high 
resistance to the îormation of runs. 
What I claire and desire to protect by Letters 
Patent is: 
1. The method oî producing a sheer stocking 
50 including knitting a nylon yarn fo form a tube, 
subjecting said tube to heat suiïicient to Impart 
a set fo the yarn providing permanent crinkles 
corresponding to the loops of the knitted tube, 
ravelling said tube, and knitting îrom said per- 
55 manently crinkled yarn an area of said stocking. 
2. The method of producing a sheer stocking 
including knitting a nylon yarn to form a tube, 
subjecting said tube to heat sufficient to impart 
a set to the yarn providing, permanent crinkles 
0 corresponding to the loops of the knitted tube, 
ravelling said tube, knitting îrom said perma- 
nently crinkled yarn an area of said stocking, 
and subjecting said stocking to boarding to set 
the stitches thereof. 
5 3. The method oï producing a sheer stocking 
having an area thereof characterized by the 
presence of loops oî different sizes and shapes 
and of random distribution including knitting 
a nylon yarn to form a tube, subjecting said tube 
70 to heat sufficient to Impart a set to the yarn pro- 
viding permanent crinkles corresp6nding to the 
loops of the knitted tube, ravelling said tube, and 
knitting from said permanently crinkled yarn 
said area of said stocking, the knitting of the 
75 tube and the knitting of the stocking being so re- 
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lated that the frequency of recurrence of said 
permanent crinkles of the yarn along a course 
is different from the frequency of recurrence of 
loops along a corresponding part of a course 
throughout said area of the stocking. 
4. The method of producing a sheer stocking 
having an area thereof characterized by the 
presence of loops of different sizes and shapes 
and of random distribution including knitting 
a nylon yarn to form a tube, subjecting said 
tube to heat suflicient to impart a set to the yarn 
providing permanent crinkles corresponding to 
the loops of the knitted tube, ravelling said tube, 
knitting from said permanently crinkled yarn 
said area of said stocking, the knitting of the tube 
and the knitting of the stocking being so related 
that the frequency of recurrence of said perma- 
nent crinkles of the yarn along a course is differ- 
ent from the frequency of recurrence of loops 
along a corresponding part of a course through- 
out said area of the stocking, and subjecting said 
stocking to boarding fo set the stitches thereof. 
5. A sheer knitted stocking having an area 
thereof of crepe appearance characterized by 
the presence of loops of different sizes and 
shapes and of random distribution resulting from 
its being knitted from a filament yarn having 
permanent crinkles therein, the frequency of 
recurrence of said permanent crinkles of the 
yarn along a course being difïerent from the 
îrequency of recurrence of loops along a cor- 
responding part of a course throughout said 
area. 
6. A sheer knitted stocking having an area 
thereof of crepe appearance characterized by the 
presence of loops of different sizes and shapes 
and of random distribution resulting from its 
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being knitted from a nylon filament yarn having 
permanent crinkles therein, the frequency of re- 
currence of said permanent crinkles of the yarn 
along a course being different from the fre- 
quency of recurrence of loops along a corre- 
sponding part of a course throughout said area. 
7. A sheer knitted stocking having an area 
thereof of crepe appearance characterized by the 
presence of loops of different sizes and shapes 
and of random distribution resulting from 
being knitted from a monofilament nylon yarn 
having permanent crinkles therein, the fre- 
quency of recurrence of said permanent crinkles 
of the yarn along a course being different from 
the frequency of recurrence of loops along a cor- 
responding part of a course throughout said 
area. 
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